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CLAIMS 

(y^jy^ What is claimed is: 

^ / 1 . method for developing an object-oriented computer program that 
provides extemalization of an object in the program, comprising: 

incMiding within a program code for providing in memory at runtime a 
5 description of an object based on its one or more attributes. 

2. The method of claim 1 wherein the description indicates the location in 
memory of an attribmte. 

f 3. The method of claim 2 wherein the description further indicates the 

I amount of space occupietd by the attribute. 

f 10 4. The method o:n9laim 3 wherein the description further indicates the 

; type of the attribute. 

1 5. The method of claim 4 wherein the description further indicates a 

\ description for the attribute that\s based on the attribute's one or more component 

I attributes if the attribute is a second object. 

15 6. The method of claii\5 wh^wim the description further indicates 

whether the attribute is an aggreg^. {J a 

Vhe method of claim 3 wherein the description further indicates a 
description fw the attribute that is based on the attribute's one or more component 
attributes if theVttribute is a second object. 

\ 

20 8. The method of claim 2 wherein the description further indicates the 

type of the attribute> 

9. The metho^ of claim 2 wherein the description further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute i\a second object. 
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10. T^e method of claim 1 wherein the description comprises a list 
including an ontry corresponding to an attribute of the object. 




1 1 . Thexmethod of claim 1 0 wherein the entry indicates the location in 
memory of an attribute. 

12. The rAethod of claim 1 1 wherein the entry further indicates the amount 
of space occupiedVby the attribute. 

13. The metS|;iod of claim 12 wherein the entry further indicates the type of 
the attribute. 

14. The methoo of claim 13 wherein the entry further indicates a 
description for the attripute that is based on the attribute's one or more component 
attributes if the attributa is a second object. 

15. The method or* claim 12 wherein the entry further indicates a 
description for the attribure that is based on the attribute's one or more component 
attributes if the attribute is a second object, 

16. The method of claim 1 1 wherein the entry further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute is a second object. 

17. The method of claim u further comprising including within the 
program second program code ap^ from said object for accessing said 
description at nmtime. 

18. The method of claim 17 ^\herein the description indicates the location 
in memory of an attribute. 

19. The method of claim 18 wheSrein the description further indicates the 
amount of space occupied by the attribute 



sf-724I89 




Docket No. 007532000500 



0. Th\ method of claim 19 wherein the description further indicates the 




type of the attribute 



21. The method of claim 20 wherein the description further indicates a 
description for the attribute that is based on the attribute's one or more component 

5 attributes if the attriotite is a second object. 

22. The method of claim 21 wW^'reJ^^e description further indicates 
whether the attribute is an aggregate. 

^23. me method of claim 19 wherein the description further indicates a 
description foV the attribute that is based on the attribute's one or more component 
10 attributes if theXattribute is a second object. 

24. The method of claim 18 wherein the description further indicates the 
type of the attribuib. 

25. The metHpd of claim 18 wherein the description further indicates a 
description for the attmbute that is based on the attribute's one or more component 

1 5 attributes if the attribute is a second object. 

26. The method of claim 17 wherein the description comprises a list 
including an entry corresponding to an attribute of the object. 

27. The method of ckim 26 wherein the entry indicates the location in 
memory of an attribute. 

20 28. The method of clainA27 wherein the entry further indicates the amount 

of space occupied by the attribute 

29. The method of claim 28 Y^herein the entry further indicates the type of 
the attribute. 
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30. The\nethod of claim 29 wherein the entry further indicates a 
description for tAe attribute that is based on the attribute's one or more component 
attributes if the attribute is a second object. 

3 1 . The memod of claim 28 wherein the entry further indicates a 
description for the atStribute that is based on the attribute's one or more component 
attributes if the attribute is a second object. 

32. The methodVof claim 27 wherein the entry further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute is a second object. 

33. The method of qlaim 17 further comprising including within the 
program third program codeVipart from said object for producing a representation 
of an attribute of the object inm secondary format. 

34. The method of clain\33 wherein the description indicates the location 
in memory of an attribute. 

35. The method of claim 34\wherein the description further indicates the 
amount of space occupied by the attribute. 

36. The method of claim 35 wW^rein the description further indicates the 
type of the attribute. 

37. The method of claim 36 wherein the description further indicates a 
description for the attribute that is based on tl^e attribute's one or more component 
attributes if the attribute is a second object. 

38. The method of claim\7.'Wh^ffem the description further indicates 
whether the attribute is an aggregawL U 



/ 39. Tke method of claim 35 wherein the description further indicates a 
I for\he 

attributes if the attribute is a second object 



25 



description forMie attribute that is based on the attribute's one or more component 
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I 40. IShe method of claim 34 wherein the description further indicates the 
type of the atudbute. 

41 . The method of claim 34 wherein the description further indicates a 
description for thAattribute that is based on the attribute's one or more component 

5 attributes if the attrrbute is a second object. 

42. The method of claim 34 wherein the description comprises a list 
including an entry corresponcMng to an attribute of the object. 

43. The method of clain\42 wherein the entry indicates the location in 
memory of an attribute. 



10 



15 



44. The method of claim 4j^ wherein the entry further indicates the amount 
of space occupied by the attribute. 

45. The method of claim 44 wherein the entry /^(fther indicates the type of 
the attribute. 




46. The method of claim 45 wher&in the entity further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute is a second object. 

47. The method of claim 44 wherein me entry further indicates a 
description for the attribute that is based on th\ attribute's one or more component 
attributes if the attribute is a second object. 



20 48. The method of claim 43 wherein the entry further indicates a 

description for the attribute that is based on the attribute's one or more component 
attributes if the attribute is a second object. 

^ ^\ 7 ^ nie^od for facilitating the development of an object-oriented 

coim)uter program mat provides extemalization of an object in the program, 
25 comprising: \ 
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sujfolying program code for providing in memory at runtime a 
description of an object based on its one or more attributes. 

50. The nifethod of claim 49 wherein the description indicates the location 
in memory of an akribute. 

51. The methbd of claim 50 wherein the description further indicates the 
amount of space occupied by the attribute. 

52. The method \f claim 51 wherein the description further indicates the 
type of the attribute. 

53. The method of cl\im 52 wherein the description further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute is a sec\nd object. 



.\ 



54. The method o^ 
whether the attribute is an 




53 wherein the description further indicates 
te. 



^vV? p\ / 55. Thk method of claim 5 1 wherein the description further indicates a 
1 5 description for t\e attribute that is based on the attribute's one or more component 

attributes if the attribute is a second object. 
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56. The methpd of claim 50 wherein the description further indicates the 
type of the attribute. 

57. The method\3f claim 50 wherein the description further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute is^ second object. 

58. The method of cl^m 49 wherein the description comprises a list 
including an entry corresponding to an attribute of the object. 

59. The method of claim \S wherein the entry indicates the location in 
memory of an attribute. 
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f 60. Tme method of claim 59 wherein the entry further indicates the amount 
of space occupied by the attribute. 

61 . The method of claim 60 wherein the entry further indicates the type of 
the attribute. \ 

62. The mithod of claim 61 wherein the entry further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute is a second object. 

63. The methoM of claim 60 wherein the entry further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute is a second object. 

64. The method of odaim 59 wherein the entry further indicates a 
description for the attribute mat is based on the attribute's one or more component 
attributes if the attribute is a ^cond object. 

65. The method of claim 49 further comprising supplying for use by an 
applications developer second pi|pgram code for accessing said description at 
runtime apart from said object. \ 

66. The method of claim 6^wherein the description indicates the location 
in memory of an attribute. \ 

67. The method of claim 66 wmerein the description further indicates the 
amount of space occupied by the attribWe. 

68. The method of claim 67 wherein the description further indicates the 
type of the attribute. \ 

69. The method of claim 68 whereinVhe description further indicates a 
description for the attribute that is based on tHe attribute's one or more component 
attributes if the attribute is a second object. \ 
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70. The method of claini^9,:\^etein the description further indicates 
whether the attribute is an aggregare.l ^ 

/71. The method of claim 67 wherein the description further indicates a 
descmption for the attribute that is based on the attribute's one or more component 
5 attributes if the^ttribute is a second object. 

72. The rnethod of claim 66 wherein the description further indicates the 
type of the attribur 

73. The metnbd of claim 66 wherein the description further indicates a 
description for the attmbute that is based on the attribute's one or more component 

10 attributes if the attributJt is a second object, 

74. The method oE claim 65 wherein the description comprises a list 
including an entry corresponding to an attribute of the object. 

75. The method of clsjim 74 wherein the entry indicates the location in 
memory of an attribute. 

76. The method of clain\75 wherein the entry further indicates the amount 
of space occupied by the attribute 

77. The method of claim 7^wherein the entry further indicates the type of 
the attribute. 



15 



78. The method of claim 77 wmerein the entry further indicates a 

20 description for the attribute that is basea on the attribute's one or more component 

attributes if the attribute is a second object. 

79. The method of claim 76 wherem the entry further indicates a 
description for the attribute that is based or^the attribute's one or more component 
attributes if the attribute is a second object. 
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' 80\The method of claim 75 wherein the entry further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute is a second object. 

81 . Theimethod of claim 65 further comprising supplying for use by an 

5 applications de^loper third program code useful for producing a representation of 

an attribute of thaobject in a secondary format apart from said object. 

82. The merhod of claim 81 wherein the description indicates the location 
in memory of the attmbute. 



10 



15 



83. The methodVof claim 82 wherein the description further indicates the 
amount of space occupied by the attribute. 

84. The method of C^aim 83 wherein the description further indicates the 
type of the attribute. 

85. The method of clai^ 84 wherein the description further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute is a second object. 



86. The method of^eiaa 
whether the attribute is an ag^ 



wherein the description further indicates 
te. 



/ 87. The method of claim 83 wherein the description further indicates a 
descjription for theyattribute that is based on the attribute's one or more component 
20 attributes if the attribute is a second object. 

88. The methoi^ of claim 82 wherein the description further indicates the 
type of the attribute. 

89. The method o^claim 82 wherein the description further indicates a 
description for the attribut^that is based on the attribute's one or more component 

25 attributes if the attribute is a\econd object. 
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90. The method of claim 82 wherein the description comprises a Ust 
including an entw corresponding to an attribute of the object. 

91 . The method of claim 90 wherein the entry indicates the location in 
memory of an attribute. 

92. The method of claim 91 wherein the entry further indicates the amount 
of space occupied by the attribute. 



93. The method claim 92 
the attribute. 



2^ herein the entry further indicates the type of 



94. The method of cJaim 93 wherein the entry further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute is a se^cond object. 

95. The method of clairn ^2 wherein the entry further indicates a 
description for the attribute that ia based on the attribute's one or more component 
attributes if the attribute is a secona object. 

96. The method of claim 91 wherein the entry further indicates a 
description for the attribute that is basbd on the attribute's one or more component 
attributes if the attribute is a second obXect. 

97. A carrier of digital data^ignals for facilitating the development of an 
object-oriented computer program tn^t provides extemalization of an object in the 
program, comprising: 

a program code signal for jJsroviding in memory at runtime a 
description of an object based on its one\pr more attributes. 



98. The carrier of claim 97 whereii\the 
in memory of an attribute. 



jSCTHption indicates the location 



99. The carrier of claim 98 wherein thl^ description further indicates the 
amount of space occupied by the attribute. 
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1 00. The carrier of claim 99 wherein the description further indicates 
the type of the attripute. 

101 . The oarrier of claim 100 wherein the description further indicates a 
description for the atxribute that is based on the attribute's one or more component 
attributes if the attribute is a second object. 

102. The carrier of claim 101 wherein the description further indicates 
whether the attribute is an aggregate. 

103. The carrieAof claim 99 wherein the description further indicates a 
description for the attribute that is based o^ the attribute's one or more component 
attributes if the attribute is a\second 

104. The carrier of fclaim 98 v^Kfei^^n the description further indicates 
the type of the attribute 

105. The carrier of clAim 98 wherein the description further indicates a 
description for the attribute that k based on the attribute's one or more component 
attributes if the attribute is a secomd object. 

106. The carrier of claim\97 wherein the description comprises a list 
including an entry corresponding toW attribute of the object. 

107. The carrier of claim 10(6 wherein the entry indicates the location in 
memory of an attribute. 

108. The carrier of claim 107 Wherein the entry further indicates the 
amount of space occupied by the attribut^ 

109. The carrier of claim 108 wliprein the entry further indicates the 
type of the attribute. 
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110. Tha carrier of claim 109 wherein the entry further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attrioute is a second object. 

111. The carrier of claim 108 wherein the entry further indicates a 
description for the attiibute that is based on the attribute's one or more component 
attributes if the attribute is a second object. 

1 12. The carrier of claim 107 wherein the entry further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute ib a second object. 

113. The carrier of claim 97 further comprising a second program code 



signal for accessing said de|scriptiori 

114. The carrier onclaim 1 13 
location in memory of an attribute. 




apart from said object. 



the description indicates the 



115. The carrier of cmim 1 14 wherein the description further indicates 
the amount of space occupied by the attribute. 

116. The carrier of clai\n 1 15 wherein the description further indicates 
the type of the attribute. 

117. The carrier of claim\l 16 wherein the description further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute is a second Abject. 

118. The carrier of claim 1 1 y wherein the description further indicates 
whether the attribute is an aggregate. 

119. The carrier of claim 1 15 wherein the description further indicates a 
description for the attribute that is based ©n the attribute's one or more component 
attributes if the attribute is a second object 
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120. The carrier of claim 1 14 wherein the description further indicates 
the type of the attnjbute. 

121 . The d^rrier of claim 114 wherein the description further indicates a 
description for the atiribute that is based on the attribute's one or more component 
attributes if the attribufe is a second object. 

122. The carrier of claim 113 wherein the description comprises a list 
including an entry corre^onding to an attribute of the object. 

123. The carrier\of claim 122 wherein the entry indicates the location in 
memory of an attribute. 

124. The carrier onclaim 123 wherein the entry further indicates the 
amount of space occupied by\the attribute. 



125. The carrier of cl 
type of the attribute. 

126. The carrier of cla&n 125 wl 
description for the attribute that ia based or 
attributes if the attribute is a seconld object 




in the entry further indicates the 



Tcin the entry further indicates a 

the attribute's one or more component 



20 
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127. The carrier of claim 124 wherein the entry further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute is a second opject. 

128. The carrier of claim 12\ wherein the entry further indicates a 
description for the attribute that is basefl on the attribute's one or more component 
attributes if the attribute is a second obje|pt. 

129. The carrier of claim 113 fiirther comprising a third program code 
signal useful for producing at runtime a rej^resentation of an attribute of the object 
in a secondary format apart from said object. 
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130. Th4 
location in memo 



carrier of claim 129 wherein the description indicates the 
of the attribute. 



131. The carrier of claim 130 wherein the description further indicates 
the amount of space occupied by the attribute. 

132. The cahier of claim 131 wherein the description further indicates 
the type of the attribute 

133. The carrier of claim 132 wherein the description further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute is a second object. 

134. The carrierlof claim 133 wjierein the description further indicates 
whether the attribute is an aggregate. 



135. The carrier or* claim 1 
description for the attribute tmat is based 
attributes if the attribute is a second oh'jei 



herein the description further indicates a 
jpnme attribute's one or more component 
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136. The carrier of cv^im 130 wherein the description further indicates 
the type of the attribute. 

137. The carrier of clain 130 wherein the description further indicates a 
description for the attribute that is based on the attribute's one or more component 
attributes if the attribute is a second object. 

138. The carrier of claim\l30 wherein the description comprises a list 
including an entry corresponding toian attribute of the object. 

139. The carrier of claim l\S wherein the entry indicates the location in 
memory of an attribute. 

140. The carrier of claim 13^ wherein the entry further indicates the 
amount of space occupied by the attribute. 



sf-724I89 



34 





Docket No. 007532000500 



141 . The carrier of claim 140 wherein the entry further indicates the 
type of the attribute. 

142. The carrier V>f claim 141 wherein the entry further indicates a 
description for the attribute tthat is basec^ ^ the attribute's one or more component 
attributes if the attribute is a second obi) 




143. The carrier of djaim 14^ wherein the entry further indicates a 
description for the attribute thaiyis based on the attribute's one or more component 
attributes if the attribute is a second object. 

144. The carrier of claim 139 wherein the entry further indicates a 

10 description for the attribute that is based on the attribute's one or more component 

attributes if the attribute is a second Subject. 

145. A\ computer system for developing object-oriented data processing 
applications that provide extemalization of an object in a computer program, 
comprising: 

15 aCPt 

a men^pry; and 

one or more carriers of digital data signals wherein at least one of 
said carriers includes a pnrogram code signal for providing in memory at runtime a 
description of an object biased on its one or more attributes. 
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146. The comput&r system of claim 145 wherein the description 
indicates the location in memory of an attribute. 

147. The computer Wstem of claim 146 wherein the description further 
indicates the amount of space occupied by the attribute. 

148. The computer sysufm of claim 147 wherein the description further 
indicates the type of the attribute. 
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^^^9. TheSram 



Computer system of claim 148 wherein the description further 



indicates a description for the attribute that is based on the attribute's one or more 
component attributes i^the attribute is a second object. 

1 50. The computer system of Mairrfl¥9 wherein the description further 
indicates whether the attribute is an aggregate. ^ 

151. The computer system of claim 147 wherein the description further 
indicates a description for the attribute that is based on the attribute's one or more 
component attributes if the attribute is a second object. 

152. The domputer system of claim 146 wherein the description further 
indicates the type of me attribute. 

153. The computer system of claim 146 wherein the description further 
indicates a description ^r the attribute that is based on the attribute's one or more 
component attributes if tfte attribute is a second object. 

1 54. The compuW system of claim 145 wherein the description 
comprises a list including am entry corresponding to an attribute of the object. 

155. The computer Wstem of claim 154 wherein the entry indicates the 
location in memory of an attribute. 

156. The computer system of claim 155 wherein the entry further 
indicates the amount of space occupied by the attribute. 

1 57. The computer syste\n of claim 156 wherein the entry further 
indicates the type of the attribute. 

158. The computer system m claim 157 wherein the entry further 
indicates a description for the attributeVhat is based on the attribute's one or more 
component attributes if the attribute is a^econd object. 
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^\ 159. \ The computer system of claim 156 wherein the entry further 
indicates a desfcription for the attribute that is based on the attribute's one or more 
component attributes if the attribute is a second object. 

160. Tnb computer system of claim 155 wherein the entry further 
indicates a description for the attribute that is based on the attribute's one or more 
component attributed if the attribute is a second object. 

161 . The computer system of claim 145 wherein at least one of said 
carriers includes a secAnd program code signal for accessing said description at 
runtime apart from saicftobject. 

162. The computer system of claim 161 wherein the description 
indicates the location in memory of an attribute. 

163. The computer system of claim 162 wherein the description further 
indicates the amount of spacSt occupied by the attribute. 

164. The computer system of claim 163 wherein the description further 
indicates the type of the attributV 

165. The computer systqm of claim 164 wherein the description further 
indicates a description for the attrimite that is based on the attribute's one or more 
component attributes if the attribute rs a second object. 

166. The computer sytetem\pf claim 165 wherein the description further 
indicates whether the attribute is^njag^regate. 

^^^^ 167, THfe computer system of claim 163 wherein the description further 
indicates a description for the attribute that is based on the attribute's one or more 
component attributed if the attribute is a second object. 

168. The computer system of claim 162 wherein the description further 
indicates the type of the attribute. 
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/ 1691 The computer system of claim 162 wherein the description further 
indicates a c(escription for the attribute that is based on the attribute's one or more 
component ajftributes if the attribute is a second object. 

170. \ The computer system of claim 161 wherein the description 
comprises a list including an entry corresponding to an attribute of the object. 

171. T^e computer system of claim 1 70 wherein the entry indicates the 
location in memory of an attribute. 

172. TheVcomputer system of claim 171 wherein the entry further 
indicates the amount of space occupied by the attribute. 



10 
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173. The ccmiputer system of claim 172 wherein the entry further 
indicates the type of the attribute. 

1 74. The commiter system of claim 1 73 wherein the entry further 
indicates a description fon the attribute that is based on the attribute's one or more 
component attributes if tha attribute is a second object. 

175. The compute\ system of claim 172 wherein the entry further 
indicates a description for thdattribute that is based on the attribute's one or more 
component attributes if the attribute is a second object. 

176. The computer sy^em of claim 171 wherein the entry further 
indicates a description for the attribute that is based on the attribute's one or more 
component attributes if the attribute is a second object. 

177. The computer system V)f claim 161 wherein at least one of said 
carriers includes a third program code^ignal useful for producing at runtime a 
representation of an attribute of the object in a secondary format apart from said 
object. 

178. The computer system of claftn 177 wherein the description 
indicates the location in memory of the attrilmte. 
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179. \The computer system of claim 178 wherein the description further 
indicates the an^ount of space occupied by the attribute. 

180. Tm computer system of claim 179 wherein the description further 
indicates the type of the attribute. 

181. The coonputer system of claim 1 80 wherein the description further 
indicates a descriptionVor the attribute that is based on the attribute's one or more 
component attributes if ^e attribute is a second object. 

182. The computer system of cl^im|l8^1 wherein the description further 
indicates whether the attribute is an aggreg*^ 

, 183. The Computer system of claim 179 wherein the description further 
indicates a description for the attribute that is based on the attribute's one or more 
component attributes iVthe attribute is a second object. 

184. The comnuter system of claim 178 wherein the description further 
indicates the type of the akribute. 

185. The computeii system of claim 178 wherein the description further 
indicates a description for theVttribute that is based on the attribute's one or more 
component attributes if the attriVute is a second object. 

186. TheVcomputer system of claim 178 wherein the description 
comprises a list inclmding an entry corresponding to an attribute of the object. 

187. The computer system of claim 186 wherein the entry indicates the 
location in memory of an attribute. 

■ \i\ 

claim 1 87 wherein the entry further 
the attribute. 



188. The computer sy stei 
indicates the amount of space occupied 




189. The computed system of claim 188 wherein the entry further 
indicates the type of the attriUate. 
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190. The computer system of claim 1 89 wherein the entry further 
indicates a description f&r the attribute that is based on the attribute's one or more 
component attributes if the attribute is a second object. 



191. The compuibr system of dieim 188 wherein the entry further 



indicates a description for tHe attribute 
component attributes if the atrsribute is 




is based on the attribute's one or more 
nd object. 



192. The computer sykem of claim 187 wherein the entry further 
indicates a description for the attribute that is based on the attribute's one or more 
component attributes if the attributais a second object. 
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